Considering the importance and extensive range of decision-making, scientists from various fields have had many discussions on this issue. Various models have been proposed to facilitate decision-making and have had much utilization. In many site selection problems, multiple objectives must be obtained, simultaneously. This study uses a mathematical model to select a suitable location for the refinery in the multi attribute environment. The proposed model uses a large amount of qualitative and quantitative information in the frame of multi objective functions for the first time in the refinery site selection and is flexible enough to use decision makers' opinions in order to achieve goals. For this reason, after a brief overview of the selected area characteristics, using analytic hierarchy process (AHP) for weighting the criteria, a mathematical operation research model is proposed to determine the best alternatives.
Introduction
The purpose of this paper is to explain the activities of selecting the location of a refinery site. We discuss not only the characteristic of each alternative in different aspects such as construction cost, passive defense, etc., but also we consider some other important elements of site selection such as surrounding seismic faults, evaluation of criteria regarding technical and economical optimization in order to meet decision maker's perspective and responding to the demands. The process of decisionmaking consists of two phases: the first phase, after criteria selection, weights each criterion using Analytic hierarchy process (AHP) method. During the second states of the mathematical model, objective functions are converted into single objective by assigning weights. In recent years, there are numerous site selection optimization models. Zaghian and Shahanaghy (2009) integrated AHP method and VIKOR in order to select the best site for a crude oil refinery. Karbasian and Abedi (2011) used a multi objective non-linear model considering passive defense principles. Yang and Jones (2007) proposed a method based on a combination of a fuzzy multi-objective programming and a genetic algorithm. The original fuzzy multiple objectives were converted into a single unified 'minmax' goal, which makes it easy to apply a genetic algorithm for the problem solving. Akbari and Rajabi (2008) integrated GIS and fuzzy multi criteria decision analysis (FMCDA) to solve the landfill site selection problem and to develop a ranking of the potential landfill areas based on a variety of criteria. Zhou and Li (2013) proposed a multi-objective goal-programming model, taking both service quality, setup costs, and operating costs into consideration in the uncertain environment.
The proposed model

Assumptions of the model
 The stage of feasibility study has fulfilled for every alternative before site selection considering required area for construction.  Surrounding faults means faults within a radius of 150-kilometer of each alternative.  Surrounding inhabited areas means inhabited areas within the radius of 12-kilometer of each alternative.  Pipe material has been considered carbon steel.  Sulfur has been considered granule, packed and rail transported connecting to the existing transrailways.
Methodology
Phase 1: criteria selection and using AHP method
In order to identify site selection effective factors, we used relevant expert's opinion in accordance with internationally acceptable standards/codes e.g. IPS (Iranian Petroleum Standards). One of the main factors affecting construction costs is length of pipelines; shorter refinery distance to wells is an advantage of each alternative from a technical and operational point of view. It is also very important to investigate the effect of earthquake ground motions potential and surrounding seismic faults based on relevant data and drawings. Environmental reviews are considered as well. Amount of pollutant dispersion is related to direction and velocity of prevailing wind. Refer to environmental and establishment industries criteria, production process and series of profiles approved by ministers, (Environmental and establishment industries criteria, 2000) minimum distance of some industries from some critical centers is described in Table 1 as follows, Risk assessment is required in every stage of the project. In this regard, probability estimation, measuring maximum concentration of pollutant must be carried out, maximum concentration of air pollutant must also be measured. In this level of the project, location and dimensions of equipment have not been determined. Thus, just the amount of air pollutant dispersion through flare and safe radius are measured by using PHAST software. (Safe radius: Within safe radius, concentration of toxic gas is less than quantity mentioned in standards to be safe) (e.g. less than 10 ppm for H2S).
(IPS-E-SF-860, 2010). Passive defense is a considered criterion. Vulnerability and threats of each type of attack e.g. high/low altitude aerial attack and risk factor are calculated.
Weighting techniques
Various methods can be used for weighting the criteria (e.g. decision maker's opinion or AHP based on pair wise comparison). In this paper, the second is used. (Momeni, 2010).
Phase 2: Mathematical Model
This developed mathematical model is inspired by general site selection model (Bashiri, 2009) .
This objective function seeks to minimize the costs of construction and sulfur transportation, where C i is construction cost of the gas refinery if it is established in alternative i and defined as follows:
To calculate the cost of pipe, first we need to know their weight, wall thickness and size using formula below:
where t is wall thickness (mm), d is outside diameter, mm, and W total is total weight.
Where L is length of the pipe, mm
Moreover, pipe wall thickness is as below: For calculation of power supply, regardless of substation and demand costs, which are identical in all alternatives, just the execution cost of transmission line is calculated.
where DL i , length of execution line for each alternative CE i , execution cost per kilometer
Eq. (7) maximizes the sum of total surrounding fault distance of alternative.
Eq. (8) maximizes the sum of total difference of inhabited areas of alternative and its safe radius.
Eq. (9) maximizes sum of total deference of minimum required distance between the refinery and protected areas and protected areas.
Alternatives are evaluated from the perspective of passive defense. This function minimizes total calculated risk,
where EC, impact for each stage of the attack L, probability of occurrence C, cost reduction index (FEMA 452, 2005) Considering the following restrictions:
Constraint (13) X Quantity of sulfur transported to export port k from alternative i
Case study
The proposed study of this paper assigns appropriate weights to convert the multi objective problem into a single objective problem so that we could solve the resulted problem using a simple linear programming package (Asgharpour, 2012) . 
Table 2b
The summary of information associated with alternatives P B D S(ton) 1 1,800,000,000,000 300 1,000 Table 3 shows pair wise comparison of criteria. If more than one decision maker is needed based on a selection policy, GAHP can be used (Asgharpour, 2012) . In addition, Table 4 shows the distances. 
Calculations related to pollutant concentration
The aim is to calculate the maximum concentration of H 2 S. Stack height and diameter are calculated 
Pipe cost & power supply calculation
Volume of Earthwork and seismic faults
Passive defense data
Conclusion
In this paper, a unique model was presented, which could select the refinery site in order to consider every important site selection criterion specifically the effect of construction cost, earthquake ground motions potential, surrounding seismic faults in accordance with internationally acceptable standards and also passive defense in a manner that the possibility of damages by the enemy being reduced. In this developed mathematical model, technical terms met decision maker's perspective with the help of GAMS software. The model has been demonstrated through the case study in this paper. The case has shown how effectively this model could be applied in the process of selecting an alternative for establishing a refinery site. However, this model can be used to select the appropriate location for any other sites e.g. manufacturing plants, etc.
